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(54) POLYARYLENE SULFIDE AND PROCESS FOR PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably produce high purity polyarylene sulfide in high yield by 
using sulfur source containing alkali metal hydrosulfide. 

SOLUTION: A mixture which comprises an organic amide solvent and the sulfur source 
comprising an alkali metal hydrosulfide and optionally contains part of the whole alkali metal 
hydroxide to be introduced is heated to conduct a dehydration step. The mixture remaining in 
the system after the dehydration step is mixed with a dihaloaromatic compound. The resultant 
mixture is heated to polymerize it and, simultaneously therewith, an alkali metal hydroxide is 
continuously or portion-wise added to the polymerization reaction mixture to regulate the pH of 
the polymerization reaction mixture to 7 to 1 2.5 throughout the period of from the initiation to 
the termination of the polymerization. The polyarylene sulfide has a nitrogen content of 800 ppm 
or lower. 
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# 38 8! "C tt , *-&KJ£Sr{Eit£-£, ffifi-g-g©PASSrfe^IW-C#Sfc»t» & g £ 

. ^-aatjiBi^^ftWL^-tti-o. o i~i o^/^isKit-fc^. 

[ 0 0 3 9 ] 

7 . HIg: 

«H«iieifO«lfSH*, *?t>* (IS 6*) tt A/ -eis 9 . *tt*I3-fti:LTffi 

I^S£:SCIfSt5*^t^ <fc o Tf£#£g S„ Kf, X 8 W t Stt * X a * E 

[ 0 0 4 0 ] 

Aft * X 8 T' 14 , S*L<l4^gtt^^^H^Tr- > tl7; K * HE , T/uailfc*** 
ftft**tf«EJt», Jtt5*»K*i:T^tta**0-«OTA'* y&^7kltftfti£^tf 
*! ft £ L , &ffi^ft&^#1-5^rt^fc>!kfc^tf©fflft©4>&< tfc-ftSr&fl-K 

©#fflfc J: Dfrfcft*. tt*X8-CBl*Sii*'«# I*. JB*Ig-CftaA/*r#IK«. 

*s^#i-5*fP7K, *ttit£-ft «■*»!■] «t 9 ^T?*>5. 

[ 0 0 4 1 ] 

#J®iftro5Jfc«rt^roti:&2Mi> - Jft , # S (»2 0t) ^^oot, # £ L < 14 
#£A^200 I C(73j&^^Hrt-r-fi : ^n5 o #®W»SAHIf?(4, H * n t* i. < , * fc , 40 

V>S. S*IiU«lt5f*7 5K**li. I*I8f*)St5t*75'K*KtH- 
dtroT-fo-5rt*5Jf^b<, Ii«CA****-C*5: t*'6N-^f^-2-en 
y K y jjs i 9 £ Li\ #17 5 K*««)ttffl*tt, Rfl;«rrtt»:A+««IJI»i*A'S 

fc 9 , a » o . i~i okggstfcs, 

[ 0 0 4 2 ] 

JK * * ft tt . E£*rt~JIKfl-«:»ALfcSE» WE^^^^^WI-S^^^Sr, il 3? 3 0 
0t«7, jif* l< li 1 0 0 - 2 5 OtffliagSIrtt-, If 1 5^^A>?)2 4^f^, ft 

tL<it3o^m-~iomm. mm-r z =. 1 4 9 n t> ti 5 „ ap g& # & 14 . - s ?a a £ « 
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. k*XS*tf 5 I^Iitlv^n^I^f (R*fB) iHttfcott, fe 

[ 0 0 4 3 ] 

[0 0 4 4 ] 10 

* to m 1" -5 # . JplRfcJio-C, tfEJELT, gft*»ir*#!I4l*lft 

»i:i!4^L, ftflt©*^****, »«-rs. r ft«**fls« l *^ t* 

lt/MiSlSLt, fiMt*# 1 ** t T/>* y &«7k&ft^ 1 5. * £ £ tf 

[ 0 0 4 5 ] 

*««-ett, Kjfcxgftfcfcrtfca^rafi^tt + rofifcisasfc r#a«£B«j tuf*. r 
X * 5 . 

[ 0 0 4 6 ] 

T5K^^ t t | r*r>'^*y^Ji*ffi!t'(litli:T/^*D^M7R^'^^:%i:5:^)Pi!i•t5i:^ in situ 

-es«;urrA'*y&««iE<i:*as4)«i-afc^t'Jx-r*fc»-c ( « *. tf , # is ¥ 9 - 2 8 

6 8 6 1 fi8. ) . Ui7KXg-C-T/W*y^:Jl*^{k^*^*Pi"Si:, T # JJ. £ * 30 

[ 0 0 4 7 ] 

p a sfi-g-««i-sa-t-5*is©ws!E^mt- intf, r * * y & ■ * wtte ®> t $ m 

7; K }§ St £ # j&D J: 9 R IS L t\ T U V &1kT >v * jvt % J 7 * As * i£ * V ^ 
- h & ± f£ L , ;C7** !!4I7/i'**7-;;7**/i'A^# J f>u-bJ:7/i'*P4 

[ 0 0 4 8 ] 

R * 3 ft * V* # , tifSSIii-^^B^f ift^Hil^SfSLTP AS^rifiltL, tf> o 40 
IgSl:iig'>t5fcft> S * J» tit L fc Bit ft * * © * K £ ^ V* X . K*Ig*K*rtK 

[ 0 0 4 9 ] 

^TKXST-li, * ?n * * * St & , M &K*<0«Hrtfc ft 

5 . J!ft * X a T- fl > B-frRtS*©********, *»*Jt«i*>H!:#L-C, 0. o~2 

o t tt 5 * -c- * -t- s r t uv. K*iit-*aiii'> tt < * 9 ii gtzm-s 50 



(11) 
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[ 0 0 5 0 ] 

Jlft * X fi T- 14 , T /w* y A**»ft*S:tSao UftV^*», * © £ ft i£ ^ ft © - gfl £ 8s flP 1" 

£ ft & ^ ft £ . e oh«^ i . o ~ l . l*/i'0|ill , Jift5J:5t. -trogsfiDftSrfSg 
ti;i#IHi\ T /V* y ftM*aft*»±tt»**Ht. S# * T a# « x * ffl * 

[ 0 0 5 1 ] 

&mm.fcm (ii)K*XS-e*J0 L-fcT yu* y ft****!:*©***. (iii)ft 

[ 0 0 5 2 ] 

7 yu* y &Jgfiiift#!l4, * t »¥«RJ6«-± t» r ^* y AM^KfllttSr^^t-a. 
■C, T^*y^M7KiitftfeSrifi£»i:-rs«»21^ffi l ' x 5*^BJro©jg^?fer-li, '> ft A 

jfftLfcBMk**©* b#* l-c, #^«t*JR i **ejttsr** y &«*ilft4&©£ 

[ 0 0 5 3 ] 

7,<u;&y&JR7kKft*©£tt&^ftl4, lOHttiS, tSlSSIlt/H^MLt, ii ^ 
l. 0-1. 1 * /> , if * L < 14 1 . 0 1 ~ 1 . 0 9 * W , J:9»*b<ttl. 0 2 ~ 1 

« . /> ft © 7 /v # 9 ft JR *ft * i: £ # L T S £ i # # © , r/v#yftM*«ft*® 

ioTtSits. -e^x*. ititsr** jai**^*^^^^, 30 

ff^(T5:HiIHi\ Bl*i8-C3Rrtfc** Ufc*ft**©ft b Efcfcfc* Lt - £ 
rtt-tSt5 7/i'* y ft M * &ft ®i © ft £ fil £ -f 5 r. bfrMWr-foho 

[ 0 0 5 4 ] 

T, ZOH«#ff4L<ttl. l^^fl, 4<3#£L<I4 0. 8*^BT, £ lb td # S 
L < 14 0 . 5*^£JIT, # IC # £ L < 14 0 . 2 * /U«T ©«l^ i 4 5 ± 5 CSAlt 5 - t 

#s*u^. R^istfe^t, r/u* y ft«*»ft»sr«jp zommmz'p 

4<t5i, K*«*»CfT5:H ! T^5. ft VMS if, S 31 S d s * 

#</ioT, ^^i 1 ft ft t £Mtt©ET?*fJ fc 4 So 
[ 0 0 5 5 ] 40 
8 . j^Ig : 

*^i:*ti,fi^S^^^^ I P(-^^*^JS*^ft*^*^ wt;: * fc,±:&SllL ' r ^ ;f,BL 

M *> + 5 o 

[ 0 0 5 6 ] 

ct> ^-ffir? K8iEt**#*»i4 frroHSSrfro-c b iv». tit. £ 3- x g itus so 
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©gSJo^SriS^LTtJ:^. 

[ 0 0 5 7 ] 

(^★ISftoJRrtCSIftSfi^tti^^n^fKft^lfctOfi^B, ii ff , 10 0- 
3 5 0 t> iff S L < (4 1 2 0-3 3 0 Tl <D U ft X ft t> tl Z> * fi-£-«S-#J5£#£&A 

[ 0 0 5 8 ] 

S E (5 14 , -&#j^l7 0~2 9 0 < C<Z>©H-C-fTfril3. fi £ E (C 14 . & i$ © 2 X g 
SiiaOlrKH:, HS£*-*:PAS«:8b*J:<§l[ig1-5-t-e#*L^. » f» * * I* « 10 

# Jfl <^ & *i 3 . I* BUtt. -*K 1 0 7 2»Hlo«i , efc9 , M £ L < 14 3 

5#»«»«l*A'afc9,a». 0. 1-1 Ok 6l IfSUIiO. 1 5 - 1 k g f fe 
[ 0 0 5 9 ] 

fi-S-SfSMfeiif <a##*#*(4« '>ftVM5 if * < ft 9 , 4fiKPAS©ft^ 

^*'(bS.t^4SttWST-=fr|iJ-Cfe'5o L /5> o T , fi-&EJ&M*&l$©# : fi : *#S»4, * 
I(lIl*/l'S#bt, #£L< 14 0. 0-2. 0 * , J;9#£L<f4 0. 0-1. 0 

J ?,t!fS L<liO. 0~0. 5tA-©«lrtit5;i*a* L^. fi E J£ © it 20 
ic # V> , ^g(^j^CTfi^Sf£:^rtw*#*^a:^*lSE®ffli , 'JtJP$-fr^it^-t?^s 

o 

[ 0 0 6 0 ] 

# n w © M & # ft -e 14 , w*ia-cr/u# y &**»<b*frS&flo Lfcv % a», *5^s^ 

ttii^Sro-aSri^aii-So * © fc » > i^lgt-tt, S*lii?7*i !)4I*8ftft 

K flS & £ S$ JO L T V> 3 # 14 , 8(9©TA'#y&**ijHfc»«:«&J0l-a. ft *3 , C^T* 
^5 r7^*Pft«**ft*J (4, a*e*»t57A'*!)***tft*tt*lTfi!) 

•trotyUll, jtfj!££OH{twgfflK:fc^TffiS^ft3-£t-ft3. 
[ 0 0 6 1 ] 30 

l^igto?^* y&JSTk&fcftw&Jow:, fi-g-st&Ji-g-ft^T^* y ^ s tK -ft ^ 

fc*«Wfc*fctt#SLTJ6Jll1-5#8:fc<fc9fTVV ^ ft Id <fc o T. fi-S-EJt:©|g*&a»e> 
HTti5itfflP^ ££-EJ£il£#!l©pH&7~12. 5(D<6Hrtlw««1-5. fi £ E 
£ © Bfi «ft B» £ f± , v?^n3r#»i<l:^*S:ttaA/-cao»SrBB*&i _ S^^Sr**t. * 7 B* A 
(4 , JO fR £ & T U fc Bf £ ft * 1" 3 . 
[ 0 0 6 2 ] 

7/v# y^Jg*iE'fk#J«:iSiKW»-^J0i-S*i£l4x fi-&StS^rt(-T/w* y &M*iMt: 

ti^'>*-foa^e < ]^)?sJo-f'S*s*«*-r2.c v &m&mitvot:ftPi^xmto-r 
ft if * % tt . 

[ 0 0 6 3 ] 

fc«©±ttia**©-»*»fllU-C^S»£-fcf4, *©asJ0^'b^#I^JOW(Hl^(-*^^ 

Fts* i tts. i-ft*>£* Bi^xe-erA-* y ^*zK»^*o-»Sr » Jo Lfc 

(4, i^igta 9 © r^a y &® a ft w^-e-ft m Jo-r 3 ts ai , ##]8s 

joic^fcsr t its. r** y £K*afc*»att»Joxtfa««&iioii, 

jiS- 7 * t? O M co SL- ® ft af T* 3? i£ -t 5 £ t ft X 1 5 . i" ft h , fi 5 J£ © IB 4& k & 7 
Slt?ffifflpH?r 7~ l 2. 5 © ® ffl I- U ® t" 3 r t ft X- f 3 ft »4 , 
7 * * y & JB * ift-fk © m JD n# » »4 1® £ £ ft ft v*. 50 
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[ 0 0 6 4 ] 

S £ X g -C 14 , m&&fc®>&V0 (tftbt, E £ & ) <a p H £ 7 - 1 2 . 5 <D & ffi ft fc 
ASSr»*J;<»Jfii-6±-e^a-C*>5. Rfc&v p H fc (4, KJtSlrSiSlt, ^ * ^ 

[ 0 0 6 5 ] 

S^Xgfcjs^T, E**© p H#tt1-«f5 fc , tffir; K*«E<o»»Sfl? «»« £ *i 
EJ£»<BpHas;*;t<ft9ifl^5fc* P ASOl^SlS^iEt^ifT i^^^ftPA 10 

[ 0 0 6 6 ] 

g^pHH-l 2. 5W«Hrt I- »J»1-*-fca s &S E )£ $ tf> P H 12 , # £ L 

< it 8-1 2 . 5,J:!9#*L<I*9'-12. lfl)(51rtt*>5. SK*«)pHfi t 
PAS©fiJtS:S£S*5*^^btt, t> t 8 £ It * » S * ft V* # # S S L . L fc # o 

«6«j^«Jiii-5*apft©**ff * L^. £1z, EJ£^il££tt, EJSfiS J *>El£l£#<0»* 20 

fcBJtOPAS!:#5«)i:ftt)ffi L ffi "C * 8 • 
[ 0 0 6 7 ] 

I$ISI:*3^-C, EfS*©pH«:*J1W1-8fc»W»*U^#*fcL^*4* fi^Xg^ 
*3V>T, TESd) 

0^y-x<l.l (I) 

y&jna-fl:*©*^*, K*xg-e*lDUfcr^*yA«*»{t:*©*^*, ft * x g -c 

^icffffcLfcttflS**©*^*. ftt/»^Xgt?ii««J^*fcll»«bT*flli-5T/V' 30 

ffi ft 4s = (i^lSfSlbfc^^o^fSfc^ft^^^t) / ( tt & #• * # # Hi {fc 
-g- ft £> * A" i: ) t'fc^c ] 

fe»JB-raJ:5K, M^S«a^»tfcT^*yA**it{fc»*»3R»^*fc«^«^^ 
5 ^ fc <fc -9 , m-&E«^Htt*&*Tfc5**-C©M* fi'&E«»'&tt0> p H S: 
7-12. 5 <7) ft H 1- SJ fll 1" 8 & * * Iff b tl 8 o 
[ 0 0 6 8 ] 

^/ND^#&{fc^tt<0ffift¥tt. i^EJS©k5fif^ii?©^^nJlift^ftro8#i 

fctta**fc»«*fc*<jv^-c»tai-5rfc*'t?*6. i;^pff«<^»wfil»ii, 40 

(4, 0 ^ y - x < 0 . 8-efc5wfcdS#4U<, 0 ^ y - x < 0 . 5-C&5-fci s J:0# 
U<, 0^y-x<0. 2tfcS: t#»Cjf*LV^ 
[ 0 0 6 9 ] 

o-9 9.-5*^%fcT/u*y^JR«E{k:*o. 5-io^^%i<oil^((i, ^»H< 

4«*«ft» 9 5 - 9 9. 5*^%fcT/U#y&«*t{fcW0. 5 - 5 /U % fc 
<E £ ft , (JK)f4l/<lir^*9 4I*aft» 9 7 - 9 9. 5 *yHii7^*54«* 
tefto. 5-3*/Hl!:wS*»4:Rfflt5»^li:, 
[ 0 0 7 0 ] 50 



(14) 
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# ?g en © §s it # & t- , i^igi^vt, 

(a) a-g-stsa-g-fjsr. *%>mnm 1 *^st o o . 0-2. o*/K^*©#s7t, 

1 7 0-2 7 OX;tcjDfiLTfi^R)S^fT^. iy^a ^^m<t^m(Omitm 5 0-9 8 % 

(B) W^ffiUjg l * ^ S it 0 2 . 0 ~ 1 0 ^ /n?)*ii#St5tii 4 5 J: 5 
(Sl^^tO^iiSrlit^i*!^ 2 4 5 ~2 9 OttJOSLt, Ma-Rj£**«1-3 
IS 2 

£ tr '> ft < i t> 2g:[lg©l;-&X;gl£.fct>i£RJ&$rfi 1 5 C i: # H £ L P 0 
[ 0 0 7 1 ] 

P h £ m ie m 11 rt k m ffl> 1- * r t » & ft -c h z . >? /> n a? # k as * ® <o m it m «* , « tf 

# £ BS 6 3-3 3 7 7 5*&<Mi£fcM*3llT^**ttfcf^Ta^L*tti1-6::fc 
iSf §5, gf[ & 2 I g £ *3 V> T > £S3 1 Ot, 5? 8r SI g 1 2 1 6 s e c" 1 t? i! £ L 
fcSPiftS^O. 5-3 0 P a • sffl^UiKyv-SrtfiicStS-t^iiL^. 

1 0 0 7 2 ] 

[ 0 0 7 3 ] 

9 . %&axg : 

^*y=f^-fcifd>b^£K#lt§1-S-i:i& s T-#5fc»#*LV'>. £.f&Vo * y V - It . * 

1 0 0 7 4 ] 30 

±IE«9J («») fl. PAS$rS-&)$!«iPD*«T5 K**E**hv* («*.«. T 

. **«t*It6ri:« ! -e#s*. **** * i 9 < 5 K 11 • 

[ 0 0 7 5 ] 

1 0 . PAS : 

*3SW©S{jg#a:£J:ftli\ &»flnXli#K#*£3S££*S<6»£*&®©£*;*;a s S 
ii:fii$tifcPASlr#5:Hit-J5. rwiSftfifc^Mttwa^i:**, & fi * 40 

*fi«Si*St± ?)#?>^5PASii, #$ST 5 K*K<o£#Ef&ftif©!IEJfcfc# 

m.?m&ft® *mmt£ if -cob**!!* 1 ** ^5. **?a«>aift#ifcfc 

[ 0 0 7 6 ] 

*f^©PASO^itfi (?ag3 l ot, gsBriigi 2 1 6 s e c 1 X' 8» £ ) fi , 
il£l~3000Pa • s. »4U<tt3~2000Pa • s . ±"9if4L<t4 10~l 
5 0 0 Pa • sT'ifcS. PAS©iI«g^itf'5t. *tt * tt # * + £ i: ft 0 , « r 
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[ 0 0 7 7 ] 

f I'g-Jttibnfct*©? ASll^ & # & © a v P H 8 v> & i: J; U , 

. »*»*trbft*»ofc9, *lfttMJAOi547**!n?*ItSi, - * v 
v>y P H«i7^*yttt45. ui?y P H^7^* Ji-e*ot, o j« < 3 15 if , P 
AS 14, fi-g-SfSPfUC^&L-C^fc-T-l-y i?ro7^A^I-f tVIUo-C-i© 

-fty*f *4*ftt*5 9, u 5? v p H ^ »tt © P A S t Jt "C » B tt * ^ « < * ffl * n 

5. 10 

[ 0 0 7 8 ] 

PASli, JS» ft ofiitisiiTv^is. ml!ELfcJ:5 

fc , pAst«v^-c*»»*i-«Bii-*wiiftiroiB«*r**Lfc9. mmtBT. 

[ 0 0 7 9 ] 

rhtSUt. *««©PAStt. ft#ft#»ffllP*i:J:!i. 0«T 
|ClSLfcPAS©iI«« (S1I3 1 O^C, 95KlfiSSl 2 1 6 s e c ~ 1 "CffilJ^MV 

Li, u^ypH^s. o#±fc:llS^fcli?l&PAS©Siiittft(i&*3io'C.w»rJt 

g 1 2 1 6 s e c ~ 1 X-mfe) MVHiCttMVL/MVH^O. 7-1. 0. ffH< 20 
(4 0. 7 5 ~ l . 0, J;9$f£L<f4 0. 8 ~ l . 0 *£ ffl 3b 9 , UfcSBItSi 

[ 0 0 8 0 ] 

mtr fr* i) &m*.Wtte<to t tfinl&t i. <o scut , r /i'* y & * r a-*/^ 5 / r 
* iv # * u - h *£.f$.L. z<dt fr* y &mr **'1>T $ ST** ls- 

[ 0 0 8 1 ] 

0iJ;il4\ NMP t*iftt H) !) A (NaOH) t ifi K 1" 5 t , NMP^HiLX> 
f^7^y^8tFyn [ ( C H 3 ) NH-CH 2 -CH 2 -CH 2 -COONa 

] jstStS. z cote t£i 14 . ^y-e-rop-^^oo^yfyts^tt, ^nn^^ 
= /^f;P7?yy^>ltM)7^^t«t5 0 z<o?ouyx.=.>vU-;vTZ;79 
ySth!) 7ASO!/4fcli^f^7;y7'?y|tH) 17 A 14 , I^SlSKi^lt, 
4^PASO*Sl:^f*7$;^^>'*I«:Mt5Mt?)iv5. 
[ 0 0 8 2 ] 

r * « * ^ sK * ^ S as . 1^5JS^I-#SLtv^t h y ^A-f^y/iifroT/v-* 
-COONa4i'©l^«*L, - roNa4i?©TyW*y^JS^^-Y^-ytt^iRiV^7t* 

p a s a* <p ©*ft©##**-?-#4:*-f 3 SSi^ (s) ol it^!:f t5 

^-tfvSltrojg{fi&*i ( - « © -f ZBrfLV. * ti i o T , PASfflgsdfe 

g a* iti < istcil^JJiS. 

[ 0 0 8 3 ] 

n**ftft«#STi-. a^$-fr-c^bnfcPAS(4 < ^*<o^^rs (mm mm) o 

OppmJ^T, 8* l< B 6 0 0 p pm, J;d»n<li 5 0 0 p pmBT, # * L 

<tt4 0 0 ppm«TiI»t'h^^Wffc5. ^ Kl £ # ft 14 , ft#i©ftliPAS?: 
jci»tft5;iia!)tfflt5ri^T'l5. PASWlf ill, * ft ^ |« «j 50 



(16) 
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h<oith *) , J;oT3Eii)i-5 tow, * © # < it ft * ft t It* b fc ft 

IBf|:**t5t)rot'fc5. *?8S©P AS©i»^tioTSIi> t# (- PS * * ft 4 <^ 
5 0 p p m&AX-h 9 . #< Oil* 1 0 0 p p m*fctt 1 5 0 p p mS*-e*5. P 
ASOa*^**«rPT«B<eR0fii*-rS»-«. il M 4 ft # & 3 ^tt All ft 4 IS fit £ & S fc 

[ 0 0 8 4 ] 

- jft W , PAS It, -?:©}gBI4£rt s K<4Si:, ^^-g-^*l±{£T<S[6]«r^i-o L4> 
L. KHEOPASB, «*.«, »iBIS*# 2 6 3 P a ■ ■ (1<3 1 Ot, 1 2 

l 6 s e c ~ 1 t? jffl j£ ) iltSftiS^PPSfJiott, ^rog^-^^TSfti 0 1 1 pp 
m fc *# 4***i-w i *»W#f)«)»lfli**>6fllittv^. io 

[ 0 0 8 5 ] 

;©±MiPAS JgBUltSt, Sttft&ftS#B*-C«>D. W 

7L It , »ill»*fcfelta*9I*i-4if©IBUBSr3l*fiw LSv\ 

[ 0 0 8 6 ] 

#3§0j! © p A s it , 3lttti ! 'l^<. *B«S«j»s» < 4 5 15 if JEI-^**^**** 
S<4*. Lfc#ot\ #*gH©PASM:. ^itttSS'J^fFl- l^v^y p H£ 6 . 0«TC 
IIL, M«3 1 0t, SyBfritg 1 2 16 s e c - 1 tUSlfc*!) ^-WSiftt* 1 
4 0~ 3 0 0 Pa • sroHitlsv^T, S*©^tii s TES(H-l) 20 

Y < - 1 . 5 X + 8 0 0 (II-D 

[ * «P, Y It , llf©l*©tti (ppm) r- & 9 . x it , ayry-i'V**?* 

[ 0 0 8 7 ] 

*|g0J© P A S It , *©8Btt«a« 300Pa • s £ i© ;t £ i§ * Id It , TIES; (1 1-2) 

Y < 3 5 0 (1 1-2) 
^iat5t)©tfc5; kit ft* U\ 

[ 0 0 8 8 ] 

*3BWOPAStt»»Btt*aifilW[ti^i?VpH*:6. OBTtSlU iS3 10t 30 

mm&m i 2 1 6 s e c - 1 -? m s u # y ^ - © s # 2 0 0 ~ 3 0 0 p a • s 

ro^ffl|c*3V>x, gKf ©-&#l:iSTES;(ill-i) 

Y<-1. 5X+700 ( 1 1 1 - 1 ) 

[it*. YI4, ^Bg^W^^O^W* (ppm) -C* 9 , Xtt. #9 7 9 -^^*7^ 
K»SIttS (Pa • s ) ffc5. ) 
4rlSt5fcffltfoS; ir^J: 'Oft* L ^ „ 
[ 0 0 8 9 ] 

^SS^roPAStt, tfflg»feIi ! 3 0 0 Pa • s ?rSx.5i^Ctt, TIES (1 1 1-2) 

Y < 2 5 0 (III-2) 

[ 0 0 9 0 ] 

* |g 0J © p A s It , »Bttffij»SIKrt-i'^^pH«r6. 0«TI:iSL, S* 3 1 0< C 

g Br % £ 1 2 1 6 s e c~ 1 -r-8iJ£Lfc#y-7-©*&B«;g# 200~300Pa • s 

Y < — 1 . 5X+65 0 (IV-1) 

[5t«P , Yli, ttBtpOSB©^* (ppm) T- & 9 . X It . #!)7P-^^7^ 
K © * B tt * (Pa - s) -e * 5 . ] 

[ 0 0 9 1 ] 

*^S©PAS«, # 300Pa • s4rjB*.5»£-i-tt. TES (IV-2) 50 



(17) 
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Y < 2 0 0 (UV-2) 
[ 0 0 9 2 ] 

*»«©Ha*ftl:J: 5#?>h4PASli, «■ « fiic » £ $ » 1" * - t & "C * 3 . PA 
S^LTfl, P P S*»i-»S tv\ 

[ 0 0 9 3 ] 

[ 0 0 9 4 ] 

( 1 ) : 

[ 0 0 9 5 ] 

( 2 ) Si $5 S : 

2 1 6 s e c " 1 £ SJ £ L fc . 

[ 0 0 9 6 ] 

(3) i^sea^*«jpHB«*tt: 

IS* CHI JKft * (*) HI tlOfiWL, **i*pH*-*-fcJ:-5H£ 

[ 0 0 9 7 ] 

(4) ttJI»0^« 1 ft: 

fltjljB^^iK^OTkSE^^hy^A (NaSH) sr/lftt n (Na 2 S) tt , 

[ 0 0 9 8 ] 

( 5 ) JjDfR^<tSfi*«^*: 

y ^-f*»£ h 5 - (METTLER)tt«OSfifi**«f iS* (TGATG50) CAtlt, £ 

* £ 3B £ L fc o to » J: S S * * '> * * s * * ^ *B»IX«F(D^^364*^/>ftv^ 
t £ » 1" a 

[ 0 0 9 9 ] 

( 6 ) Is i? 1/ p H : 

(20t) £ T > *5-e-KR»6g, TirhVl 5ml, fttf»»* [ ■ IHfc * 
(«) g] 30mUZ^77^CAtL, I ^I^ffl^t 3 0 »I ^ 5 t ^ t , 
p - h T* £ a L It o *©±«**OpH«rpH7«-*--e«SLfc. 
[0100] 
( 7 ) gf ^ ^" : 

# y ^-K^ft l m g L. »*S*«tJt#WW- ( T * x y * « 5t # tfc It > «« r 

ANTEK 7 0 0 0J ) &ffl^T5cSf##r&tTofc 0 
[0101] 

2 N-*^A'-2-fc'ny K V (HT, TNMPJ fc BS IE ) 

5 7 0 0 g Srftii'*, tt 1 «PHI*»tt-C, }t^ffi^lHl^&^2 5 0 r p 

mtllltl/ttiSfe, lOOtttHLfe. 1 0 Otllg, 9 9 0 g ( 

N a S H = 2 1 . 9^^St/Na 2 S=0. > St/NMP 1 0 0 0 g?:* 
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X. „ «2lS|j>ltT, |*l: 2 0 0tJf#fiL, * 7 2 9 g , N M P 1 3 7 0 g , & V 
0. 7 0 **©*fls*****fc#W Lfc. Lfc^oT, K*I|«l:*-F^-7'rt 
t»«1-5«***0*»«tlHl(*"«lS)*tt. 2 1. 6 */U t <t 0 , 2 O Htt. 1. 
1 * iv t ft *) , * # * 14 , 0 . Ot^i'iofc. 
[0102] 

±KJJi*iS0>«. i 7 0tit)ML, p-^#BB'Cvify (BT, r P DCBj 

tB&IE) 3236g (1. 0 15**/«Slt*) t . NM P 2 8 0 0 g HSlxfc 

tl-Dn (NaOH) © 8s*Q £ M L , I^RSSOpHtl 1. 5 ~ 1 2 . 0 l£ ffi « 
Lfc„ a^Iro@(£S 2 5 0 r pmflffLoo, 1 8 0 1C4 f 3 0 10 

t^gt, $ t> , 1 8 0"C^f) 2 2 0t*r-ora(16 0^fl^(U#iLfc„ * © i& g 

fBO^IKEHfci, 2 3 0 tSf30»^^in#£L, 2 3 0 °C X' 9 0 £ RJ E £ 

10 10 3] 

Bti^S-&Xg«riiLr, fi-&Kl&*©pH£l l. 5 ~ l 2. 0©&ll(;:*fii#-f£J:5 

i^7!i#.£-C i ©pDCB©£j£:^f4 9 0 % T- £> o „ NaOH***Sr^**lDLfc||©£ 
OH/f «lSiP 1 . 05i45i5t. NaOH*SSl 1 8 0 gSrSJULfc. NaOH 
**g$E©:£*?35flt]&©*#*l4, 1. 7 4^;l^f fccfc. 
[0104] 20 

iea-e-sjstisv^-c. y (xoh/«si xc»Lt> o^ y - x <o 
•fk-g-fe ©$ s#u4 , -je^ra r t i-sjCfS & > 7° y > y l t ao £ l fc. 

[0105] 

flSS-^i^Tm, iS* 3 ICit#«©lH]te*^4 0 0 r p m \Z. ± »f , * 3 4 0 g * ffi A b fc 
(ffirt©^H-**=2. 6t*/*asltM . *ffMI. 2 6 0lC*r-l^lST-#fi 
L , *©alE-C4l*IB,Efc3**&l:***Tofc. *ai**T"»AT«)pDCB«>RJE 
* 14 9 9 % -C *> o fc o ftaS^^T^jS-POJOpHBl 0. 0 T? fe o fc . 
[0106] 

IglAj^Ti, gj£;S-g-*«:£fittiE*-e}&SiL-C!i»e>. rt^feSrl 0 0^ v *s » © 30 

^i5t ?tv^ *©&> tk «fe 4 in =fT , m& l itm&# v •* - * 

% -e , SlltS^l 5 1 Pa • s T? > flP Cl 4 5 * ft « '> 3 s * s 0 . 3 9li%T'fcofc, 

[0107] 

[ Jt tt fl 1 ] 

2OLCt-f^-^l:NMP 5 7 0 0 gS;ftii* 1 ^^^^-C-fi^^< filtKA 1 
ItT, S#I»lElfei* 2 5 0 r prnfl^L/iiSf), 1 0 0 tt t#S Lf;„ 1 0 0 "C 
t PJ m » , IS74. 7fi%ONaOH*S«l 1 7 0 g , fit St * * ® * 1 990g ( 40 
NaSH=21. 8*^&U : Na 2 S = 0. SO^^^tf) , St/NMP 1 0 0 0 g I; 
flP X > *-J 2 B* ffl *» »4 T , l*|: 2 0 0 tJf#iaL, * 9 4 5 g . N M P 1 5 9 0 g . & 
t>*0. 3 1 *Jl><Dm.<k7*.mi%t\-K»tii Lfc„ Lfciiiot, 

rtliSStSl^i^wtiSili^ 2 2. o * ;u b ft 9 , £ O H 14 , 2 2. 6 =e fc ft 
t) . * # S 14 . 2 5. e^At'/iofc, 
[0108] 

iER*Ig®S. 1 7 0 *C 4 X'ftm L, pDCB 3 2 8 3 g (1. 0 1 5 * / * to 
Sl*A'),NMP2800g,*133g (feP*l©-£-f+*i:=l. 5^/1-/^^5 It 
iv ) , St/SOH/tasiU. 0 5 i45 i 5t. 8S 9 7 Ii%»N a OH?: 2 3 g 
JlOX.fc^5, SrtlSli 1 3 Ot, pHI4 13. 2 Id ft o fc . 5lt^t.flit^«©lHlte 50 
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*250rpm-C«*Lft#6>, 1 8 Otit3 0»^i>lK#i6U £ 5> 1 8 0 *C 
2 2 0 tStronii6 o^fi5^itt#Itt. toa*T?60»MKJ6**fc«. 2 
3 0t*-C-3 055-^*^ttr#ifiL, 2 3 Otf 9 0 ^fflSlS^rtTVV iW&fi-g-fcfro*:,, 
[0109] 

j-lrofc, ^gg-g-i^TBt^T-rofi-a-SJ^^^pHli, 1 0. lT-foofco fcfc'L, r <£> 
gjtpaoTT^iJili*!** (NaOH) & - ffi U T ft ii ^ T* V> 5 . 

i©j:5icLr»e)hfctt**!i^-tt. urn ft 9 1 % r* , 8i8t^9 3Pa • s -e , 

JP I- i. £ 2 * « '> * # 0 . 6 2 lt%ffcofc, *S * £ S 1 ^ 1" . 
[0110] 10 

[ % m m 2 ] 

Itt, i^IOleieStlr 2 5 0 r p m t'S^ L 4«i , 1 0 0tJt-#iSLt. 1 0 0 "C 

SI j§ ft . 8 S 7 4 . 7ll%(ONaOH*g» 5 8 4 g, S|I*S« 1 9 9 0 g (Na 

SH=21. 8*A.S.tfNa 2 S = 0. SO^^^^tl) , StfNM P 1 0 O 0 g 5;Jll X 

» 2 «f W i6> tt T , l*l: 2 0 0 lClf#fiL, * 8 7 3 g, NMP1307g. SVO 

5«***»*SlsaH:, 21.'8t*i49, £ OHtt, 11. 9**i49. *»1 
|J, 1 1. It^i4ct, 
[0111] 20 

±IE)K,*Xgro^, 1 70t*T»SL. pDCB3253 g (1. 0 15*A-/*» 
S 1 * A- ) . NMP2800g. 8t97ll«J)NaOH34. 9 g , RU ! *70gi 
flP x. fc t r 3 , ffi 1*9 & g tt 1 3 0 lc ft o 0 rrot#(73&rt©-g-ff**(4 0. 7?^/ 
S lf/K-fcofc. 31 , lf#«W[H]«£fc2 5 0 r P mTi#L44i6, 1 8 0 

tSt3 0»Hi>tfC#ILfc. ; ffl i: t ol-aSli'Sro p H li, 12. 5 T'fcofc, $ 
6> , 18 0ti»?> 2 2 0tSt?OWtt, 6 0^fl^ltt#SLfc„ ^»fiSt-6 0Sffl 
K IS i fc ft , 2 3 0 < C*T-3 0^fpg^(t-C#£L, 2 3 0 < CT?9 0#(S]EtS;£fi ; VVflI 

[0112] 

2 2 0"CS(«ll3 0»nBSrailUfcl**-C«JE7 4. 8li%fflN a OH*g« 5 4 5 30 
7g (10. 2 * A : 0 . 4 7*A-/#asi*A)*J»jtfc. Bfrafi-S-^T^jS-e© 
fi£KJ&560>pHtt, 12. lT-fcofco NaOH*^?S^iP^W7K^*l4, 1. 4 5* 

[0113] 

Bul£fi£^Tftli, Jttfc«li:IPI«K:aafi-&«:fTV^ ife* ft if<aft*&S**T 

ofc 0 :oj:3i:L-C#blifc***»'-tt. i& ¥ 9 3 % t? > iHI4Si i 8 4Pa • 
s r- « Sp fs J; 5 £ 4 iS '> ^ a 5 o . 4 8 s * % t- fe o fc . c o ^ $ #y r- li , y - x # ft * 

fO. 5l:4o/: t igflrilKit. 
[0114] 

[ it 6fc 0J 2 ] 40 
2 0 L (O it - Y ? U-^trNMP 5 7 0 0 g £ tt & ^ > gSf#*T-fi&ft, 1 S# Pel 
(tT,it#ffirolHlC*^250rpniT-}t#Uftd5^ s l 0 OtiT'lfiU:. 1 0 0 *C 
50 a ft , fit *S * * * 1 9 9 0 g ( N a S H = 2 1 . 7 * A & # N a 2 S = 0. 6 0 * A 

* £ tf ) , itfNMPlOOOgtflli. *& 2 B* M i» »t T , **l: 2 0 0 tlt#fiL, 

* 7 0 6 g , NMP1 1 1 3g; 0 . 7 0 t /HD I: ^ ^ Ci ffi L fc . L It ft 

ft t) , 2 OHtf, 1 . 3 * A i ft D , * # * 14 > 1 • 1 * A- t ft o fc . 
[0115] 

±IBfl5i*imroft. 1 70titft9l. pDCB3227g (1. 0 15**/#« 

S l^yH iNMP 2 8 O 0 g tSrlBxfci:?., ffiftfiSlil 3 0 5 Ct4ofc. 180 50 
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x: * x 3 o # m t>* x # & l fc '& , r^*5^Ji*»fk:»^*sp*M*&^^ fi^sis^^ 

p H £ 1 2 . OCMUi^, Itfi^t» 2 5 0 rpmtlfttoo. 

180ti-C30»BiMtt#IU S , 180ti^ 2 2 0 lCttO|IIB60»B 

*rtT#»Lfc. *<&fi*-C6 o £MEfcS*fc«. 2 3 otit-3 o »w**rt-c#»u 

[0116] 
[0117] 



im i ] 





«0U 


JfctStfU 


«#J2 


it &m 2 


[Pa-s] 


151 


93 


84 




[%] 


95 


91 


93 




[«*%] 


0. 39 


0. 62 


0.48 





[0118] 

) , SB 3ft M * til 'P & & 'J* £ < . iliSif»PASlri(iR^f^5rtJ s 1?l5. * fc . %M 
«lii««ii:#Jt***>?>Wb*»ftJ:5»-» * » « ro « * * * ( * * « 1 ) £ ft I* 
t^^ife (Jt««i) fcJfc^T, iii^St^S oPAS^fKHK-^. 

[0119] 

[ $ ffi «■ 3 - 1 ] 

•*-*«»] tfc. )iatt^y^-ir^7KTirh> (*w^*ft=3fi*%) ? 3 is 

at? i5fe#Lfc^tt^y^-*#fco y io5ti«i simtiife. 

ro±5tcL-r#btifce*c^y-7-li< glfiKi ! 145Pa • s "C , U > p H tfS 5 

9?, f Stf ii53 7 1 p pmtfeoft, 8f $:S2liSt„ 
[0120] 

[ m m m 3 - 2 ] 

j£:a**l:*»#iE*^»3JU^*»fe. rt**«r i o o ^ ? i'aox^ !) - 40 
-e-&tl9JLfc. R^f, Stt^y-^-^^TKTirh^ (*©t*i=3li%) C 3 IS 
gfcfr Lfcft, 5 Elfif^, ft^Lfc»*#y^-«:»fc. tt tt # y ^ - « » 1 0 5 "C 

■Ci 3 «PW«» Lfc. i(0j;5!-U-C#^nfc»«^y^-tt, ^StttS # 1 7 1 P a • 
s T* , i/i?ypH* 9. 9t\ tlttiii s 3 6 5 p pmffcofc, ^I«:i2l:it. 
[0121] 

[ m m m 4 - i ] 

j£;?g-g-fe«r^?a#i£*-cft*nL-cA^> rttft^i o o * -y *s ~ (D * ? y-v-r-e^c^y 
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fcftfctttttfy^-tt. 5 1 Pa -S-C. U v? ^ p H ^ 5 . 7t\ ll^t 

iiM 7 0 p pmtfcofc. J£*£*2l::^1- 0 

[0122] 

[gffiftl 4 - 2 ] 

(&ii-g'«lSr^af 5 J-i5*-C , ?&aiL-C*»?>, 1*3 £ & 1 0 0^ y is a. to * 9 y - 

-r-^^gijufc. &:Rtfy^-fci*ll («*) r-tri-vcsisifeifrLfcfc, 

*: 5 EtTW ffijfLfcgr^^!J^-Sr#fc 0 S*t^y^-I4v 1 0 5 tf 1 3 tHSS L 

fc „ r^J;5lCL-C»e>Hfci|5i«^y-7-tt, i3 « & * ^ 1 7 5Pa • s T , V V V p H 10 

js i 0. 2T-, li^fiiM 8 1 p pmffcofc. gm«rS2fz^-f- (> 

[0123] 

[ H tt #J 5 - 1 ] 

H*«li:£<mt#ifefc.fc«K tfrSS-fi-fcfTofc. iifrKfi£^7&, it 
Sls»lr4 0 0 t pmliilf, 7k 3 4 0 g!r2 3 OtfffALfc (tef*360-^tf7K* = 2 . 
6**/**SltA-) . * JE A & , 2 5 5 tlfll^t-«L, *<D*&g-c-3BfPfl« 
#Lfc„ &V>-t*. (fi2 4 0 tJtI«RT) . B*.l: 2 4 5 tta«IilT4 

0 RSI # f£ L fc „ Set^»7^ififOpDCB©6Ee*ll, 9 9 % T- o „ & IS: fi 
^ftTit.SfCl^SlfifflpHli, 9 . 9tfcofc, 
[0124] 20 

^^i)-VCtttt#9-e-«r«»IUfc. ft^f, *&#*y^-£^7K7irhy ( * Z> ^ * 
$=3111:%) T* 3 Ih] ifc # L fc: & , *S5feSr 3 (HlffV^ £ £> t- 0 . 3 % if & >£ £ ft o „ * 
©i, $f,lC7Ki5fe^4lHlfi : v>, i5fe#Lfc&tt^y-7-^#fc 0 & # # y ^ - ii , l 0 5t 

s "C , Vi?VpH*5. 9 t? , ^*-aW*-4 5 2 3 6 ppmT'*)ofco *S*?r*2lC^:i- 0 
[0125] 
[ * 16 W 5 - 2 ] 

, RJJ?iS-g-^lSr^?t#j£*-C?&*PUr^e>, 1*3 £ £ 1 0 0^ y is to x 9 V - S T' & # 30 

3 L fcgc . *9sfc 5 [Hfi 1 ^, ft*Lfc*fitttsK!J^-S:^fc. gE^^y^-14. 10 

5fCl 3«FlWft»Lt. ^BtitLTS&hfcSWiKJv-tt. »» Si * # 4 4 9 P 
a • s "C , I' y ^ p H # 9 . 9f, iltfii s 2 5 0 ppmtfcofc. » * «r * 2 <F 

-To 
[0126] 

[ * It «*J 5 - 3 ] 

mmw 5 - 2 x-n bntc&ft* v - & . &m ( « * ) rirHv-t-2[e]jfc#i.fc^, 3 

%&Wi$cZft-o fc 0 *8sSr 4 igffv, y -^-Sr^fco U fc y - £ 

1 0 5tf 1 3B|^^ILfc 0 Zto «fc 3 fcLTfcfeiifcSEtttf y ^-tt, 3 7 40 

2Pa • s, W-^VpH5. 8. IHttl2 1 0 p prnfJofc, »*tr*2K*i-. 
[0127] 
[ Jt « « 3 - 1 ] 

2 0L©t - h^~^tNMP 5 7 0 0 g^ttii*, fi 1 «f W *> 

Itt, ||#i©@eS^ 2 5 0 r pmfll^L^ii?), 1 0 OtJT-#ILfc t 1 00t 
m~M & . M & 7 4 . 7li%»Na OH*S$l 1 7 0 g. «SS*SS 1 9 9 0 g (N 
aSH=21. 8 ?^XtfN a 2 S = 0 . 5 0 * * £ £ tf ) , SltMCA 5 4 9 g, 
JffNMPlOO'Og^ii, ft 2 B# PA a> It T . i*C2 0 OtSffiSL, * 9 4 5 g 

N M P 1 5 9 0 g , 3l*yu©«<l:**Srt*fflUfc. L fc # o T , lii*lSS 

(, ^ t^I'&ftlfroliaSitt, 22. 0**149, ZOHIi, 50 
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22. 6f*i49, * # * tt . 2 5. 6t*i4ofc. 
[0128] 

±laj&.*Ig©gt, 1 7 OtS t'ftiPL, pDCB 3 2 5 3 g (1. 0 1 5 * / * S* 
S 1 , NMP2800g, *i33g (flxi*jro-&ftzKg:=i. 5*^/*StlSl^ 

A' ) . Stf£OH/f»SiSl. 05i45i3K, iS 9 7 ii%©N a O H & 2 3 g 
JO *. it i £ 5 , Srtillttl 30ti49, p H 14 1 3 . Eiftofc. 51 £ $E # , Jt#« 
©@gt 2 5 0 r pmfll*L4i) ! f>, 1 8 0tit3 0»B*trt#IL, S 6 K , 1 
8 0t;A>f l 2 2 0 t*fOlSli, 6 0»IW*»»fC*aLfc. %<0&&X- 6 0 ftffiRfciH?: 
2 3 0 tJt-3 0»Ki 1 ltt#ilL 1 2 3 0'C-C*9 0^^SJ£Sr ; fTV^, Mf§:fi-g-£ 

[0129] 

mJi&fi£**-T&, iff*>tlfi*«©0<E»S:4 0 0 r pmKitf , 2 6 OtJfl SfBT 

35 © p H 14 , 10. 5 tfcofc. 
[0130] 

* * y - yfSf# V t- SrlSS'J L fc„ ftv>-e, Stt'f U (**) T±h>X 

3 laSfe* Lfc^> **£ 3 Bfr^. £^fcO. 3 %ft»*S:fi i ofc. * K * ft 

£ 4 Biff V*. Lfc£H## y £#fco y -e-li, 1 0 5 1 1- 1 3 61^1 t 

fc o :©J:9tttll?)ti-fcSit*^-li. S9l*SS* ! 1 0 4 P a • s t> U 5? V p H 

i&S 6 . Ot, i#t*i« 5 1 O 2 7 p pmffccfc, *S^:?rS2i-^-fo 
[0131] 

[ it & m 3 - 2 ] 

#!iv-sr«i?jufc. ft^f, *£##y-7-£i*lg ( is * ) rtFyf3@ft»ifcg, 
*** 5 laffv^, ft^Lfciia«^y-7-^#fc 0 -r-tt, lostx-nsw 

jft L . r<Dj;5lcL-C#bnfcS[*t^y^-l4> SSfiSi^OlPa • s T' , U 5? V 
pHjil 0. 5f, 3 ill £ * * * s 1 0 0 8 p pmT-foofco ^Hfc^fC^-T, 
[0132] 



* 2 ] 





N* 












(Pa-S) 


MDL/MDH 




(ppm) 


PH 




Hffifll 3 - 1 


371 


5.9 


145 


0. 85 


mmm 3-2 


365 


9.9 


171 






470 


5.7 


151 


0. 86 




481 


10. 2 


175 




mmm 5 - 1 


236 


5.9 


360 


0. 80 


nnm 5-2 


250 


9.9 


449 


5-3 


210 


5.8 


372 


0. 83 


gtttti 5-2 


250 


9.9 


449 




JttfcM 3 - 1 


1027 


6.0 


104 


0. 52 


itmm 3-2 


1008 


10.5 


201 



[0133] 

« 2 <T> & ik *» h m h *» 4 t 0 C . *i«OPAS ( ^ «BJ 3 ~ 5 ) 14, SSCSfot^ 

fijjtfcPAs ( it tie ft 3 ) Jt ^ -c , a****a s «*fc««s^-c*J0, & # # & m 
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[0134] 

H <o it ^ K £ 5 & it & * ^ £ tM* '> ft v^c * , »HtBXtt»i«n-C^5. 

[01 35] 
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y ay h^<— v^jf # 
(72)3K9!# ffi* #- 
(72)*W# 

F^-^(#%) 4J030 BA03 BA48 BB14 BB29 BB31 BB52 BCOO BC01 BC02 BC08 
BD22 BFOl CA01 



